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After the prohibition of the use of methyldibromoglutaroni-
trole (and) phenoxyethanol, methylisothiazolinone, and methyl-
chloroisothiazolinone (and) methylisothiazolinone in leave-on 
cosmetics in the European Union (EU) following the ‘epidemics’ of 
allergic contact dermatitis caused by these chemicals, the cosmetics 
industry had to search for alternatives that are both safe to con-
sumers and effective in protecting the products against microbial 
contamination and deterioration. We recently found the following 
rates of sensitisation for preservatives in our ‘Additional routine 
series’ among 6886–8892 consecutive patients between 2015 and 
2025: sodium metabisulfite 7.4%, iodopropynyl butylcarbamate 
3.9%, 2-bromo-2-nitropropane-1,3-diol 1.0%, imidazolidinyl urea 
0.8%, diazolidinyl urea 0.7% and phenoxyethanol 0.4% (data on 
file). To analyse whether this data reflects the current use of preser-
vatives, we have screened the ingredient lists of 350 leave-on cos-
metics in the Netherlands for the presence of preservatives allowed 
in the EU (Table S1).

1   |   Materials and Methods

Ingredient lists of 350 leave-on cosmetics were collected from 
www.​bol.​com, the largest online retailer in the Netherlands. 
Details of the selection procedure and data collection can be 
found in the Supporting Information Materials and Methods.

2   |   Results

Details of the cosmetics investigated (brands, countries of man-
ufacture, number of products per brand and per country) are 
shown in the Tables S2–S4.

Twenty-four individual preservatives were identified in the 
analysed cosmetics (Table  1). The most frequently used was 
phenoxyethanol, present in 174 of 350 products (49.7%). When 
the lip salves—most of which probably do not require preser-
vatives because they contain no water—were excluded, the 
proportion of products containing phenoxyethanol increased 
to 56.7% (170/300). The second most common preservative 
was sodium benzoate (54 products, 15.4%), followed by potas-
sium sorbate (52 products, 14.9%), chlorphenesin (26 products, 
7.4%), benzoic acid (18 products, 5.1%), salicylic acid and so-
dium metabisulfite (both 11 products, 3.1%) and methylpara-
ben (10 products, 2.9%). All other 16 preservatives were found 
in only 1–4 cosmetics (0.3%–1.1%) (Table 1). The ‘classic’ cos-
metics preservatives imidazolidinyl urea, diazolidinyl urea 
and 2-bromo-2-nitropropane-1,3-diol were not present in any 
product.

Benzyl alcohol, which is permitted in cosmetics as a preser-
vative, was identified in 50 products (14.3%). However, it was 
almost always listed among the fragrance ingredients, sug-
gesting it was used primarily for its perfuming rather than 
its preservative properties. Among the 50 lip salves, in only 8 
(16%) were preservatives identified in the ingredient lists. Of 
the remaining 300 products, ingredient labelling in 79 (26.3%) 
did not list any preservative. The other cosmetics contained 
between one and five preservatives. The combination of so-
dium benzoate and potassium sorbate was common (40/300, 
13.3%); 24 of these (60%) additionally contained one or more 
other preservatives, most frequently phenoxyethanol.
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3   |   Discussion

It appears that the cosmetics industry has managed in finding 
preservatives that are effective and (relatively) safe for consum-
ers. Phenoxyethanol was present in almost half of the products 
but had a rate of positive reactions in our “Additional routine 
series” of only 0.4%. Sodium metabisulfite had 7.4% positive re-
actions but was present in only 3.1% of the products. This pre-
servative not infrequently shows positive patch test reactions 
in other studies also and was therefore recently included in the 

European baseline series [1]. The spectrum of relevant exposures 
to sodium metabisulfite is probably wider than currently appreci-
ated and needs further exploration [1], but cosmetics may not be 
a frequent culprit product for sensitisation to sodium metabisul-
fite, considering its infrequent use in this category of products.

None of the other preservatives identified are well-known and 
frequent sensitisers; however, most have not been investigated 
in large studies of routine or targeted patch testing [2]. An un-
expected finding was the presence of chlorphenesin, which was 

TABLE 1    |    Preservatives identified in 350 stay-on cosmetics by product categories.

Numbers identified in cosmetic products

Preservatives
n total 

(n = 350) (%)
Day creams 
(n = 100) (%)

Night creams 
(n = 100) (%)

Sunscreens 
(n = 50) (%)

Eye creams 
(n = 50) (%)

Lip salves 
(n = 50) (%)

Phenoxyethanol 174 (49.7) 57 (57) 62 (62) 22 (44) 29 (58) 4 (8)

Sodium benzoate 54 (15.4) 9 (9) 22 (22) 9 (18) 14 (28)

Potassium sorbate 52 (14.9) 6 (6) 21 (21) 9 (18) 16 (32)

Benzyl alcohol 50 (14.3) 15 (15) 16 (16) 10 (20) 2 (4) 7 (14)

Chlorphenesin 26 (7.4) 8 (8) 11 (11) 7 (14)

Benzoic acid 18 (5.1) 7 (7) 5 (5) 5 (10) 1 (2)

Salicylic acid 11 (3.1) 4 (4) 5 (5) 2 (4)

Sodium metabisulfite 11 (3.1) 3 (3) 4 (4) 1 (2) 3 (6)

Methylparaben 10 (2.9) 2 (2) 2 (2) 1 (2) 4 (8) 1 (2)

Piroctone olamine 4 (1.1) 1 (1) 3 (6)

Propylparaben 4 (1.1) 1 (1) 1 (2) 2 (4)

Silver chloride 4 (1.1) 1 (1) 3 (6)

Sodium 
dehydroacetate

4 (1.1) 2 (2) 1 (1) 1 (2)

Dehydroacetic acid 3 (0.9) 1 (2) 2 (4)

Ethylparaben 3 (0.9) 1 (1) 2 (4)

Sorbic acid 3 (0.9) 1 (1) 1 (2) 1 (2)

o-Cymen-5-ol 2 (0.6) 2 (4)

DMDM hydantoin 2 (0.6) 1 (1) 1 (2)

Undecylenic acid 2 (0.6) 1 (1) 1 (2)

Butylparaben 1 (0.3) 1 (1)

Chlorhexidine 
dihydrochloride

1 (0.3) 1 (2)

Iodopropynyl 
butylcarbamate

1 (0.3) 1 (2)

Sodium propylparaben 1 (0.3) 1 (2)

Sodium sulfite 1 (0.3) 1 (2)

No preservatives 
declared

79 (26.3)a 
42 (84)b

30 (30) 23 (23) 15 (30) 11 (22) 42 (84)

aNumber and mean percentages ‘no preservatives declared’ of day creams, night creams, sunscreens and eye creams together (n = 300).
bNumber and percentage ‘no preservatives declared’ in lip salves (n = 50).
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formerly used as an antifungal, in 7.4% of the products. Allergic 
contact dermatitis to it was first reported in 1980 by Cronin in two 
patients from the presence of chlorphenesin in antifungal prepa-
rations [3]. Since then, less than 15 such case reports from chlor-
phenesin in antifungals (up to 1986) and cosmetics have been 
reported, including four patients in the past 10 years [4–6]. In 
Korea, in 2011–2012, 584 patients suspected of cosmetic derma-
titis were patch tested with chlorphenesin 1% pet. and there were 
24 (4.1%) positive reactions; their relevance was not mentioned. 
However, control  testing  showed chlorphenesin 1% and 0.5% 
pet. to be irritant with 8 respectively six reactions in 30 healthy 
subjects, whereas no reactions were seen to 0.25% and 0.1% pet. 
[7]. In several of the case reports, the 1% concentration, which 
may cause irritant reactions, had been used for patch testing.

In the United States also, chlorphenesin appears to be used 
(fairly) frequently in cosmetics. It was present in 5.4% of skin 
care products and 5.9% of makeup products on file in the da-
tabase of the Contact Allergen Management Program (CAMP) 
of the American Contact Dermatitis Society [8]. In EWG's 
Skin Deep Cosmetics Database, of 137 770 products on file, 
7312 (5.3%) proved to contain chlorphenesin [9].

Why the ingredient lists of over 25% of the products did not 
declare any preservative is unknown, but there are several 
possible explanations: (1) The product contains no water and 
therefore requires no preservative (e.g., many of the lip balms 
and salves); (2) preservatives were not declared on the label 
(mislabelling); (3) the online ingredient list on www.​bol.​com 
was incomplete; and (4) the formulations without formal pre-
servatives are self-preserving, with multifunctional antimi-
crobial ingredients (e.g., caprylyl glycol, glyceryl caprylate, 
ethylhexylglycerin), plant-derived essential oils and extracts 
and/or conditions such as low pH or low water activity that 
inhibit microbial growth [10].

Caprylyl glycol was present in 132 of the 300 (44%) day, night, 
sunscreen and eye creams investigated by us, ethylhexylglycerin 
in 109 products (36%), and glyceryl caprylate in 13 (4.3%), in the 
vast majority in products also containing preservatives. Contact 
allergy to glyceryl caprylate appears to be rare [11] and frequen-
cies of sensitisation to ethylhexylglycerin in routine testing 
ranged from 0.1% to 0.3% [12]. However, recently, a frequency of 
0.9% positive reactions to 5% or 1% pet. caprylyl glycol in routine 
testing was reported from Belgium, with eight of nine reactions 
having probable relevance [13].

This study further shows that the use of formaldehyde-releasers 
has fallen out of favour. Only DMDM hydantoin was found in 
two products (0.6%). This is in sharp contrast with our previous 
2009 investigation, in which we examined the ingredient labels 
of 496 leave-on cosmetics. Nearly 25% were found to contain 
one or more formaldehyde-releasers: imidazolidinyl urea, 8.3%; 
diazolidinyl urea, 8.1%; 2-bromo-2-nitropropane-1,3-diol, 5.2%; 
DMDM hydantoin, 3.6%; and MDM hydantoin, 0.2% [14].

4   |   Conclusion

The most frequently used preservatives in leave-on cosmetics 
available in the Netherlands are phenoxyethanol (in about half 

of all products), sodium benzoate, potassium sorbate, chlorphe-
nesin, and benzoic acid. They are unlikely to be frequent causes 
of allergic cosmetic dermatitis. Many products appear to be self-
preserving, containing no official preservatives. Their safety has 
yet to be established.
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